Novel procedures for isolating intact retinal vascular beds from diabetic humans and animal models.
To improve the 30-year-old "trypsin digestion" procedure for isolation of the complete retinal vasculature, which, in its time, was a revolutionary advance that allowed important discoveries about diabetic retinopathy; to provide a method that will yield more consistent results when applied to retinas representing a wide range of ages, species, and severity of vascular disease, such as that occurring in diabetes. Because the Difco trypsin preparation (Difco Laboratories, Detroit, MI) is a crude pancreatic extract, containing variable amounts of chymotrypsin, elastase, amylase, lipase, ribonuclease, collagenase, and other contaminants, an attempt was made to determine which of the major enzymes alone (using purified preparations), or what combination of enzymes, might be most effective in providing consistently clean yet intact retinal vasculatures from eyes of different origins. Purified elastase alone (40 U/ml) in 100 mmol/l sodium phosphate buffer with 150 mmol/l sodium chloride and 5 mmol/l EDTA at pH 6.5 and 37 degrees C gave better results than various concentrations of purified trypsin or chymotrypsin alone, or mixtures of trypsin/chymotrypsin, trypsin/elastase, chymotrypsin/elastase, or the crude trypsin preparation. Elastase, which exhibits broad protease activity, and not trypsin, is the most important enzyme of the standard, crude trypsin digestion procedure for removal of the nonvascular tissues of the retina.